Genotype and the cryopreservation process affect the levels of aneuploidy and chromosome breakage in cultured human fibroblasts.
Spontaneous micronucleus frequencies were measured in 11 human fibroblast strains, with early-passage cells that had never been frozen and with cells of comparable population doublings that had been cryopreserved in liquid nitrogen. The mean micronucleus frequency of the 11 strains increased from 14.0 +/- 0.7 to 20.4 +/- 1.8/1250 mononucleated cells (P = 0.002) after the freeze-thaw process. The nature of this increase in micronucleus frequency was examined using an immunodetection assay for the in situ identification of kinetochores in micronuclei. The increase in micronucleus frequency occurred primarily in the kinetochore-positive fraction, which is indicative of aneuploidy, but also by an increase in chromosome breakage in several strains. The findings were reproducible in repeat biopsies from two donors. Plating efficiencies of the 11 strains were studied during 1-9 and 10-20 population doublings from primary outgrowth, before freezing and again after freeze-thaw. The mean plating efficiency of frozen-thawed cells before nine doublings was significantly lower than that of cells of similar ages that had never been frozen (P = 0.004). The four strains that had a greater than 25% decrease in plating efficiency post freeze-thaw also had the highest aneuploidy index post freeze-thaw, suggesting that chromosomal imbalance contributes to the observed reduction in growth. We conclude that the genotype and culture manipulations of a fibroblast strain influence the outcome of the micronucleus assay.